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Description [OnrMcairac ■3o6pe-reBara|: 

M3o6peTaiiiB orauuritM k fKuoarm-naajmnfmBBhai pa6oTaM (PHP), a HuesBo k cnooo6aM i 
repn^ermaccTu oairojioHHoro n pomyaHgnML 

HaBecreH cnooo6 Bcxx?raiioBneaKfi repMmraBocTH aaxanoBBoro apocTpaHCTBa nyrtM coa^aHaH 
■stibrTcnBoro ffa ivwim a ceyrpB o6canma KonoRHbC no orsoniBsxao x aaKanoBHOuy npocrpaBcrsy 
(BOTBcnme xmsocxv vim aapuBaRBcu si^Mna). npowacqnvr HWBaBHe o6canBoft EanoBHbi h 
jrasBi^^ai^ni sasopa Mea^y KonoBHoft b mcMeirrabai KftMHni 

Hq^ocrarnoi oaanora aaxjnmiprrcsi b tom, trro, Bo-nepoboc, oocv;anae waCmwaaro j^aBntBosi vyrru 
BarBeraaiiR majjmrm mm h oa t r r paapymcBHe Knnnimw He Tonbso d BBTcpBane. a KoropoM b KanwBaM 
npocTpaHCTBc xMeercH qpMcST^ bo b b KHTcpoanax. rjffi ufueara. aer. 9to onacBO /yxn dcctioctbocth 
o6c^nBQft xoixoHHu. Bo-eropbix. B^uBame saps^^a npoqeoc MamHWHrpwuapycMbrit, vnt> Moxer iqamecTK k 
BapynKBBB xonoaBU ■ qBueBraoro KBMBB. 

HaH6Qiiee dnsami a K3o6peTeaHi> no tcxbspkckcA cympocm HsnneTcsi 010006 ycrpaaaoDi saKOJioHHbix 
iKperoKOB iryTCM yncnncBiiH AvaMcrpa Konoaaiic 3a np^enfaf ynpym Ae^apxaiQd b aHTcpaa/ic moTXHogoH 
(21. yBcioPBKBe ;^^niinpa KonoBBU np f w raBtyyrr uyrtu nwunvncsoro BosneftcTEBR aa aonoBBy na 
yvacne BaonmipB. 

coDOofta aaKnxmexcit b 6anMnn * TpynocMKoera pa6oT 3a curr Hcofixxy^BMOcTV 
I n^iBerauro o6upyAOBaHBH, Koropoe, km npamno. ae (mnnairrcR Buooicoft mncBBOCTbR). 

3^ana saxjiMaerca b no nhnnnra a s^^enTwnnncTH peMOHnioHDQixiii^uiBBbOc pa6oT b b cbbxcbbb 
Tpy^oaatparr. 

nocraaneiiBaH d^awt ;^ocmnraeTcsi rchi, to> b ciiocx>6e ooocraHDanoniH repMCTBciBocTB saKonoHBOTO 
i^ocTpttBCTBa pjrrcM ymuaHCUBH ffaaMcrrpu. KonosBfai b BHTcpBane lEsonnqaB Atfanerp Konmafai 
yBcrarnmaDT 3a cwp yBenaraoBaioixiieflcsi b o6t>«ue npB TBep^^emai osBophiBtismA psapymaxsm/sA 
(HPC) 13). xoTopyi> aaxaiiBBaiOT b Konosiiy u coc^axxr moct b aarepBane waanstapu. npH 9tom b samcTBe 
HPC Hcxxomoynx CMecb H3DdcTK0^yK> atih ropBbocH (Sypoebcx pa6oT (CMTB). 

ycnemamrrb pCMOKTBo-BSWifDCiHaaBbix pa6aT no acnpaBjiciimo HercpMCTKHBocTH ^cM«RTKoro Kojitufi hc 
npeBbmiMT 60%. 3ro o6bncBfirrcfz tcm, vpo npHueeiieuue Baojuu^ioHabie uarceptsajihi (b ochoehoiii 
qcMCBTBbcft pacTBop M pacTBOpu CMon) odna^ajoT oGn^iM we^fpcmenxsu - yca^o^XHocrfaio. 




B npoqeooe aRamyaraqn f»BaiaMnij repMnviBOCTb saxonoBBoro npocrpaBCTBa cBuaercH. 3to 

HarpyaoK Ba ofiagipyi) xonoiiHy b neuanubift KaiiifiH HaiqpBM£p. 

/^aBFICSan B CSBaXBBC npuilUUCTb aijBIDUSBB r y>jf^ f i^^^^^ xaiiBB c 

rp^i a nyw Taxxe npHaq^nr x yx37piieBHK> oocTOflBBB x^BMnraoro 
KQnbm. B TO » BpeMB, 3a»meH0, w> Be n ocpcffci'acaHD b BmtpBanax nep^c^MaviK cuemeniic /KaaraKr/ 
OTMCBmro xaMBR c xonoHBoft ynynmaerai. noc^lq^ad\ o&bncBRioT yacnBiieBaeu CBnu iii«k«zbh 
KQjioHHW K ^CMWiy B pe3y7ivrarre ee ;;e^opMaq^M. nocne onpeooaasx oCcap^olt kohohhu Taxxe, xax 
cpanno. aafim^^acTcn KapymeBBe ec xmrraxTa c x^pMcarou. npa arroM aaBtfonboxBc aapyxnEasiH Kanwra 
OTwencHbi B BBTcpaanax nnacroB c obfooKoft npoBHiiaeiioenjo a xaBcpaaM. B anacrox c DOABcaxcHHofi 
BofioA Hapymeaaa KoaraxTa nocne onpecsooBsa nanip Boero omeHaioTcn b 30bc BonoHeArimoro KOHTaxTa 
/BHK/ni- 

Oqeram panmia nponycKxcyx> cnooodaocTt* a»« nowpniBcaBoft bi^^ xonbi^Boro waxpoaasopa Mca^ 
o6c«AB(A KonDBBott a qcMeaiaiiiM xai^^ 



i7(c • D-BByTpeBBiift;piakieTp qcftttBTBoro Ronbi^i, u; d-aiemBHft 



flKaMcrp o<Sc^nBOft xanaHHbi, u; p-mpamafi fijoBncaauu Ha; x -xod^^aqHcaT riTO>aBiiB«reciaDC 
GoopoTaBneHBft; H-^^naaa loixposaaopa. u; Q-pacx^n ii^/cyr Bb^cm o6o3BaiieaBH D-d» $ ; P/H ■ 

9^ P. r<ne 5 - aasop utmjjy xonoaHoft a meuearabiM xauHCM, u; ffad P -rpa^psetfr AaBiieHMH. IXa/ic 

ToiTja ^opkqoia /!/ eyner auerb b^r: , 



KoeM^RXVteHTa mnpaanBHecKHx conpoTtrancRBfi Heo6xDAiiMo BbraacnnTb xparepaft PefiaoniiAca 
. ^ -.^^ n-^* rne V - KBHeMaTMiiccKaa BnasocTb Bonbt / opa 70**C. v - 0,5» 10"" v*/c3. 
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TIpK Typ6]rncaTH0M pcmsodc Kos^^aiQRST oonpomanesHH aape^ensayr no 
^op^'yJK: ^/STTTZT* Si^t^pnm «mcnowrfWW aBawounia: v > 0^* 10* V/c; d - 0.168 m; 5 ■ 0,1 loi 

7 K» 

• ID"* u; grad P - 4» 10* Ila/u. 

CacTcMa ypasBCBSsA /2-4/ pcmaeTcn McronoM nam6opa. 

TaKHM o6pa30M, tiepe3 3a3cq;> OJ u npn rps^pieBTe AaanemiR 4 Mlla/u k HHTCpaaj^ nep^opaxiBB noser 
DociTiiaTb uEono 22 Bonu 8 cym. 



noBbimesHe /^aancHRH b o6caffHod KonoHHe npnspnsr k y B e Jum c Hi no ec jpiaMcrpa. Pac<ieTfai uoKaabiBaioT Ba 
cKOJihKo uyxao noobicMTb ^^aancHKe b KonoHBc, vro6bi ee fwrnnrott pafjjsyo yBuopaxncsi ba 0,1 fs/isi 
iiq)cxpbiTBit MHsposaaopa. 

^opiQOza paffKaTxfaObix nqpcMoqeBBft BapysHoA ctchsb Tpytfu do si^aiie Xlmie HMeer /6/ 



- « ^ « |i -KOsMnvw nyMxaea, ^ • 0.25: E -Mqny>n» 

O s • r ♦ _ — — <8> 



yi^yrocra ahh ctvdi, B • 2.LK>'MII«; P, mjipuiuu ; AumneoR. Mlla; P, -BHemBee ffj^BiteBme^ 
nycTb P, ■ Pj+P^ »ni Pi-Pa»Ppg^. 

Toma ^opiiyna /6/ 6yneT 

6 - _ p _ IP <7> 

< r*-r ^> < 1-IIX r*-r*} HpB » - 10* Si; P, « 20 Mlla: - 0.075 li: - 0.084 u. 



9 €B> 



Mac 2 1* •r «r £ 

X Z JL 



P a 

2*0.079 •0,OB4 

2 2 
♦ tZO 
S*0«07B 



Pacqeriai noKaabiiHaoT. vro ecns Mcany oftpiypmft KonoHBoA b qcMCBTBbiM KonbapM cyn^cTByrr sasop 
aeiiumuioii 0,1 mm. to AocraTOMUo a KanoBBe ooonarb AUtfiemic 33.7 MTIa k saaop 6iyAeT nepespbiT 3a cqer 
ABSMerpa kcuiobhu. Toxoe naBneBDoe b A^e tionboiee moxbo cos^axb nyreu 
MOCT& B3 HifTSiiiiFwaTBa paspsoDaxnziett cmocb /HFC/ ■ b ^qacTHocTH cmoch 
lAnnropHbixMfiopoBbixpofioT/GHrB/ (6|. 

HPC npHMeaioDx, mamhiM o6pa30M npn paz^jymcHHH npowux xpymuDC MarepBanoB (csaniflfaie mpoAIbi)* 
(SeuiHHhry k aLejieaoCeroamiix Kamenatti K&ia&Hfaix KJiaj^nc, Ao6brai iqapoAQoro i 



HPC «iame Boerx> npc^eraaniDOT co6o* iiopoaiKoo6pa3Hbcc BCT^pmviBe h »eB3pbiBoaaacafaie uarrcpixaniai. 
AaxHmK c BOAoft iqcjio^rayx) peemQOo (pH«12). IIpB cMemHQBaHHB nopoaiKa HPC c soAott odpasyrrcfi 
cycnrKrwfg (pa6o<M5i CMccb). KOTopaH, CiyAyHB oanvraH b mnyp. QAcnaHBbift b o6i>cktc, noAncjKaniEM 
paapyiiKBBX). c Tevaomeu epeucBis cxsaTUDoercH. TBcpAeer, oAHOBpeMSBHO yaenOTBsaiEb b o6beue. 
yBCrimcriiic o^bCMa - cncACTBK r^nparai^DX xoMnoHCHxoe, BxoAHZzpix b oocras HPC, upamym r k 
pasBBTBio B mnype n9Q>arraABoeHaro jiflBjieastH (6oncc 40 Mlla). ITqa AcAcTBBai riQQsaraziiBOHBBro 
AABncBHH D Tcne othjCKTa pasBKDaDTcn wapsoLfanssu Tt^vsapfnnfBt k ero pa^pymauno f7|. 

flpcnnaraeubift cnooo6 BscuiAQntoaxonoiiBioro npocrpaacTBa ocynipcTBnfaoTcneAyBii^ ofSpasaif. 

B cxBajKKHy cnycsanr KGJZOHHy MKT c raxKM pactzeroM. vroObi uM»uMa ^""^n vy^BfirfT Hfi 10-20 u hkxc 
BKTCpBana ixq;>^opai|BH npoAyKTBETOro nnacra. BcnfiysKAaiox i 
oxnaaimpmrott jsp o-io^. 
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3aTBop«oT HPC ea Bc^ c Teuxiq>aTypoA 0-10*^. 

npg orrKpfaiT OM 3anT)y6B0M qpocipaHCTBc B HKT saitaiiRBaixr cycnesamo HPC b o6bOie. mo6xapfOiau ff^ 
aanonBcBBn Q6cajmat KanaHHbi b nrcpsane 10-20 u. 

UpoffflBnaamT cytneKsno HPC ff) BbqwnmfnBmig cc ypoBHcft b HKT b saipytiHOU npocrpaacTBe. 

n|»zs9^BMax»T HKT Ap rnytSnaiii pacnonoxaasff Bomn nep^paiiaxniiiiix oi Bcp e mfl k iqiB 
Heo6xq^HMocTH npoiibtBax)^ cxBaxHRy, BUUbroaH R36brrotiHbift oehsCM HPC. 

nqnKBMaioT HKT Bbone HRxepBana mp^opBUfim, rephterBsapywr aaipyteie npocipaacTBO na Bpatm, 

OrfWHIBMOT CBBaOLBEQT. 

npcRMyioiBCTBOic np^^FiaracMoro cnooo6a msnercn to, uto nepexpurmt KOBanoB ;|nR nocrynneHBH Basnu k 
mrrepoansr nqp^opaipK npnw ^ nny r He sa ewer nftpaammcBaro BoapjsBtcmm ea Konoa^, a aa ctier 
ooc^aHMfi B o6c^nnA KonoBac Mom R3 pacnnitfiniqcnicsi MaTqnaTia. 3to» Bo-acpoboc mMaer 
BBofisqnBMocTb ycmDBKR msepa; Bo-Dropfaci; yiaBfamaeT BpcucBBbie saTparu na x^Bc^esRe PHP. 



RU 2108445 CI 



Clalmft [Oopuyna KsodpereHHsiI: 

1. Cteoo6 DoocrraBoancBioi rqiuenmBocTH aaxonoBBoro npocTpaHcrea nyreM yaraneBitfi naaMCTpa 
xonoHHU B mmpDane Ksojvnjfm, ornmaaoui/aAiM tcu, vro /^auerp KonoBHfaf yBenKvsmaxyr 3a cuer 
yBenBUHBanmpflcsi b ofSofl&ce npR TeepneHBOi HeaapuBRiaToft paapymanxqeft cuecB (HPC}, Koropyn 
saKavomaDT b KCJiOHHy, r coc3^aioT moct b EHTcpBajie vcsonsnsfm, 

2. Cnooo6 no n. 1, OTioniaioiioiftcn Teu, vro b KaMecTse HPC Bcnonbsyiorr cMocb ssBocTKOsryio miH rtipBfaix a 
6ypoBUX palSoT (CHTE). 



-6- 



RU 2108445 CI 



Drawlng(8| [Mepreu]: 





TaG/iHqa 


XapaKTepMCTMKa HPC 




XapaKTepMGTMKa 


SHaMCHMe 


1. BoAocMeceBoe oTHOUieHite cycneHSMM 

2. Pacxofl nopoujKa. tohh Ha 1 m oSbeMa 

3. PacreKaeMOCTb no KOHycy AaHMM, cm 

4. nnoTHocTb cycneHSMM, r/CM* 

5. 3afycTeBaeM0CTb, npn rcMneparype 20-25 rpaiAycoB C. muh. 

6. CqenneHMe iomhii c Tpy6oii. MRa 

7. ConpoTWBjieHMe KaMHn ^MnbTpaqMiS Bom, MHa Conee 

8. AasneHMe npM DacuiHpeHMM. MRa 


0.3-0,5 
1.8 
20.0-25,0 
1.8 
120.0 
5.0 
60,0 
flo45.0 
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Description: 

This invention is in the area of insulation repair operations, i.e., it is related to the 
methods of restoration of the air tightness of the casing clearance. 

There is a known method of restoration of the air tightness of the casing clearance, which 
consists of the creation of excess pressure inside the casing string with respect to the 
casing clearance (by means of the injection of liquid or by means of the explosion of a 
blasting charge). This leads to the expansion of the casing string and the elimination of 
the gap between the string and the concrete block [ 1 ] . 

The deficiencies of the analogous method lay in the fact that, firstly, the creation of 
excess pressure by means of the injection of liquid causes damage of the string not only 
in the interval which contains concrete in its ring space but also in intervals where there is 
no concrete. This is dangerous for the integrity of the casing string. Secondly, the 
explosion of the blasting charge is a process, which is hardly controllable, which may 
lead to the damage of the string and the concrete block. 

Closest to the invention with respect to its technical merit is the method of removal of the 
excess casing clearance by means of increasing the diameter of the string beyond the 
elastic deformations in the interval of insulation [2]. The increase in the diameter of the 
string is achieved by means of the hydraulic effect on the string in the interval of 
insulation. 

The deficiency of the known method lays in the great labor input necessary for the use of 
parquet [sic] equipment, which, as a rule, is not highly reliable. 

Our task is to increase the efficiency of insulation repair operations while simultaneously 
reducing labor input. 

This task is achieved by means of the following: in the method of restoration of the air 
tightness of the casing clearance by means of the increase of the string's diameter in the 
insulation interval, the string's diameter is increased by means of the use of non- 
explosive breaking mixture [3], whose volume increases during hardening, where the 
mixture is injected into the string so as to create a bridge in the insulation interval. Here, 
a limestone mixture for mining and drilling operations is used as non-explosive breaking 
mixture. 

The success of the insulation repair work on the restoration of the air tightness of the 
concrete ring does not exceed 50%. This can be explained by the fact that the insulation 
materials used (mainly, concrete solution and resin solutions) have one common 
deficiency — they shrink. 
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During the operation of the drill hole, the air tightness of the casing clearance decreases. 
This happens as a result of the loads on the casing string and the concrete block. For 
example, it has been established that when the pressure in the drill hole is reduced, the 
strength of adherence of the concrete block to the string is reduced. All types of 
perforations also lead to the deterioration of the condition of the concrete ring. At the 
same time, it has been observed that, immediately in the intervals of perforation, the 
adhesion (contact) between the concrete block and the string is improved. The latter fact 
is explained by the increase in the force with which the string is pressed against the 
concrete as a result of the string's deformation. As a rule, disturbance of the string's 
contact with the concrete is also observed after molding of the casing string. Here, the 
greatest disturbances of contact are observed in the intervals of highly permeable layers 
and cavities. In layers with perched water, disturbances of contact following molding are 
observed most frequently in the area of contact between water and oil [1]. 

Let us evaluate by means of calculations the permeability for bottom water of the ring 
micro gap between the casing string and the concrete rock. The Darcy-Weissbach 
formula can be presented in the following manner [4]: 

[see original for formula] (1), where D is the inner diameter of the concrete ring, m; d is 
the outer diameter of the casing string, m; p is the pressure differential. Pa; X is the 
hydraulic resistance factor; H is the length of the micro gap, m; Q is the water discharge, 
cub. m/day. Let us introduce the symbols D-d= 8; P/H = grad P, where 5 is the gap 
between the string and the concrete block, m; and grad P is the pressure gradient, Pa/m. 

Then formula (I) will look like this: [see original for formula] (2). For the determination 
of the hydraulic resistance factor, it is necessary to calculate the Reynolds' criterion, [See 
original for formula] (3), where v is the kinematic viscosity of the water (at 70 °C, v = 0.5 
• 10-^v^/c). 

In turbulent mode, the factor is determined based on the following formula: [see original 
for formula]. Let us assume the following numeric values: v = 0.5 • 10*^ m^/c; d = 0.168 
m;5 = 0.1 mm=10^m;gradP = 4- 10"^ Pa/m. 

The system of equations (2 - 4) is solved using the method of selection. 

In this manner, through the gap of 0.1 m, at a pressure gradient of 4 MPa/m, 
approximately 22 cub. m of water per day can permeate towards the perforation interval 

The increase in the pressure in the casing string leads to an increase in its diameter. The 
calculations show by how much the pressure in the string should be increased in order to 
increase the string's outer diameter by 0.1 mm for the purpose of covering the micro gap. 

The formula of radial transposition of the outer wall of the pipe under Lame's 
problem (5) looks as follows: [see original for formula] where n is Poinsot's factor; 



RU 2108445 CI 



\i = 0.25; E is the elasticity module of the steel, E = 2.L 10^ MPa; Pi is the inner pressure, 
MPa; P2 is the outer pressure, MPa; ri is the inner radius of the pipe, m; T2 is the outer 
radius of the pipe, m, 12 [illegible] d/r. 

Let Pi = P2 + Pcxcess or Pi - P2 = Pexcess, 

Where Pexcess is the excess pressure in the string as compared to the outer pressure. 
Then formula (5) will look like this: [see original for formula]. From where we obtain: 
[see original for formula] (6) 

At 5 = 10-^ m; P2 - 20 MPa; rj = 0.075 m; r2 = 0.084 m 
[see original for formula] Pexcess = 33.7 MPa 

The calculations show that if there is a 0.1 mm gap between the casing string and the 
concrete ring, it is sufficient to create 33.7 MPa pressure in the string in order to cover 
the gap by means of increasing the outer diameter of the string. Such or even greater 
pressure can be created by means of the placement in the string of a bridge made of non- 
explosive breaking mixture, particularly made of limestone mixture for mining and 
drilling operations [6]. 

Non-explosive breaking mixture is used mainly for the breaking of strong brittle 
materials (such as rock), concrete and ferroconcrete products, rock layers, and for the 
mining of natural rock. 

Most frequently, the non-explosive breaking mixtures are powdery non-combustible and 
non-explosive materials, which have alkaline reaction with water (pH 12). When the 
powdered non-explosive breaking mixture is mixed with water, a suspension (work 
mixture) is obtained which, sometime after being poured into the borehole in the object 
that is subject to breaking, sets and hardens while expanding its volume. The volume 
expansion is the result of hydration of the components of the non-explosive breaking 
mixture and leads to the development of hydration pressure in the borehole 
(more than 40 MPa). The effect of the hydration pressure in the body of the object is the 
development of strains that lead to the object's breaking [7], 

The proposed method of insulation of the casing clearance is applied in the following 
manner. 

A string of pump-compressor pipes is lowered into the drill hole so that the lower end is 
located 10 - 20 m below the interval of perforation of the productive layer. Circulation is 
caused and the drill hole is washed with water cooled to 0-10 °C, 
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The non-explosive breaking mixture is mixed with water at temperature of 0-10 "^C. 

With the casing clearance open, the suspension of the non-explosive breaking mixture in 
the pump-compressor pipes is injected in the volume necessary to fill the casing string at 
the interval 10 -20 m. 

The suspension of the non-explosive breaking mixture is injected until its levels in the 
pump-compressor pipes are even in the casing clearance. 

The pump-compressor pipes are elevated to the depth where the lower perforation 
openings are located and, if necessary, the drill hole is washed so as to wash away the 
excess amount of non-explosive breaking mixture. 

The pump-compressor pipes are elevated above the interval of perforation and the casing 
clearance is sealed for the time necessary for the expansion and hardening of the non- 
explosive breaking mixture. 

The drill hole is utilized. 

The advantage of the proposed method is in the fact that the coverage of the channels for 
the permeation of water towards the interval of perforation is done not by means of 
hydraulic pressure on the string, but by means of the creation of a bridge made of 
expanding material in the casing string. This, firstly, eUminates the necessity for the 
installation of a packer and, secondly, reduces the time consumption for the performance 
of the insulation repair operations. 
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Claims: 

1 . Method of restoration of the air tightness of casing clearance by means of increasing 
the diameter of the string in the interval of insulation characterized by the fact that the 
string's diameter is increased by using non-explosive breaking mixture, which increases 
in volume when hardening and is injected into the string so as to create a bridge in the 
insulation interval. 

2. Method under Item 1 characterized by the fact that limestone mixture for mining and 
drilling operations is used as non-explosive breaking mixture. 



Drawings: 
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Table 



Properties of the Non-Explosive Breaking Mixture 



Property 


Value 


1 . Water-mixture ratio in the suspension 


0.3-0.5 


2. Powder expenditure, ton per 1 m of volume 


1.8 


3. Spreadability according to the AzNII [Oil Scientific 
Research Institute of Azerbaijan] cone 


20.0-25.0 


4. Density of suspension, g/cub. cm 


1.8 


5. Thickening, at temperatures 20 -25 min. 


120.0 


6. Adherence between the concrete and the string, MPa 


5.0 


7. Concrete resistance to filtration water, MPa more 
than 


60.0 


8. Pressure during expansion, MPa 


Up to 45.0 
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